Introduction {#sec1-1}
============

Hodgkin\'s lymphoma (HL) is a rare B-cell neoplasm which constitutes approximately 11% of all lymphoid malignancies in the western world.\[[@ref1][@ref2]\] Over last three decades efforts of various cooperative groups from developed countries have made HL one of the most curable malignancies in adults. The treatment is based upon staging (Ann Arbor staging), clinico-radiological and laboratory parameters (risk factors) which help categorizing the patients into early favorable, early unfavorable and advanced stage disease. Approximately 90% of patients with early stage disease are cured when treated with combined modality treatment whereas various chemotherapy regimens can cure 65-85% of patients with advanced stage disease.\[[@ref3]\] Approximately 20% of all patients fail to respond to available therapies and succumb due to disease. On the other hand a small proportion of patients who have good outcomes with with HL experience long-term side effects like cardiovascular diseases, infertility and second cancers.\[[@ref4]\] Thus efforts are to maximize outcomes with minimum toxicity by early identification of poor players and the good ones.\[[@ref5][@ref6][@ref7]\]

The major drawback of the available data in HL is its applicability in developing countries given the poor representation of patients from developing countries in clinical trials which have shaped current management. It seems relevant to have the knowledge of treatment outcomes in our patients with the same regimens which are considered as current standard of care, as several studies have highlighted important differences in Indian patients with respect to epidemiology (lower incidence and lack of bimodal peak), pathology (higher frequency of mixed cellularity) and pathogenesis (lower EBV positivity).\[[@ref8]\] In addition regimens like escalated BEACOPP which result in 85% cure rates in advanced HL, will have very limited applicability in developing countries due to cost and toxicity concerns. As the available data on treatment outcomes of advanced HL in adults from India is limited we decided to conduct a retrospective analysis of data from our tertiary care centre to assess the efficacy of available therapies.

Materials and Methods {#sec1-2}
=====================

This retrospective case record-based observational study included patients aged ≥15 years, with Stage III and IV *de-novo* HL, who were registered in the lymphoma clinic at our hospital from January 2004 to December 2007. This study was approved by the Ethics Committee of the institution and waiver of consent was granted. Data confidentiality was maintained. Electronic medical records and case records were reviewed for demographic details, clinical features including B symptoms and bulky disease sites, laboratory results (ESR, hemoglobin, white blood cell count, absolute lymphocyte count, LDH, albumin), imaging including type of study (CT scan or plain radiograph of chest and ultrasound of abdomen and pelvis) and disease sites, bone marrow biopsy involvement. Histopathological diagnosis including subtype of HL was recorded. Available parameters were used for staging and risk stratification (international prognostic score). Records were evaluated for details of therapy, including chemotherapy regimen, number of chemotherapy cycles, second and subsequent lines of treatment, if any and radiation. The response (interim and end of therapy) to each line of treatment and method for response assessment was recorded from the charts. Patient\'s disease status till the last follow up was recorded along with date of relapse and/or death. The primary endpoint of the study was overall survival (OS). The secondary endpoints were progression-free survival (PFS) and response rates. OS was calculated from date of diagnosis to death due to any cause or last follow-up. PFS was calculated from date of diagnosis to date of relapse/progression or death due to any cause. Responses were classified according to the proposed International Workshop Criteria.\[[@ref9]\]

Statistical analysis {#sec2-1}
--------------------

Survival curves were plotted with Kaplan--Meier methodology. Cox-proportional hazards model was used to analyze the prognostic effect of variables like age, international prognostic score and end of therapy response on OS and PFS. Patients who were lost to follow up after therapy were censored as alive at their last follow up. Patients who had disease progression or had only partial response at the end of therapy and were lost to follow up were censored as progressed and dead at their last available follow up. Descriptive statistics was used for analysis of demographic variables, disease characteristics and response rates.

Results {#sec1-3}
=======

Demographics {#sec2-2}
------------

A total of 165 cases were retrieved from lymphoma clinic database. Forty patients were either lost to follow up after initial work up or did not take treatment at our centre and thus were not included in analysis. Thus, data of 125 patients who had received at least one cycle of chemotherapy at our center was analyzed.

Patient characteristics {#sec2-3}
-----------------------

Baseline characteristics of these 125 patients were comparable to those 40 patients who did not take treatment at our center. The median age was 32 years (range 15-65 years) and 77% were males. Approximately 25% of the patients were above 45 years of age. B symptoms at diagnosis were recorded in 76% of the patients. Approximately 16% of the patients had received anti-tubercular therapy for their symptoms prior to the histological diagnosis of HL --- the most common misdiagnosis in these patients. Sixteen percent of the patients had co-morbidities. Majority (97%) of the patients had ECOG performance status (ECOG-PS) of ≤2. Stage III disease was seen in 63%. Bone marrow involvement was seen in 15% patients and 37% patients had one or more extra-nodal sites of disease. Bulky disease (defined as largest tumor size ≥7 cm)\[[@ref10]\] was seen in 52% patients. The most common histopathology was mixed cellularity, seen in 57%, followed by nodular sclerosis, lymphocyte predominant and NOS types, in 32%, 2% and 9%, respectively.

International prognostic score (IPS) could be estimated in 112 patients (due to non-availability of complete data). IPS score ≤4 was seen in 85 % (95/112) of the patients. Four patients had acquired immunodeficiency syndrome (AIDS) at the time of diagnosis.

Treatment {#sec2-4}
---------

Most of the patients 118 patients (94%) were treated with ABVD, while 6% patients received COPP regimen, due to advanced age or co morbidities. Six cycles of chemotherapy were completed by 90% of the patients give actual number. Radiation was given to 36% give actual number of the patients for either bulky sites or residual disease at the end of chemotherapy.

Outcomes {#sec2-5}
--------

Among these 125 patients who were treated; response data was available in 90% (112/125) of the patients. The complete response (CR) rate was 76% (96/125), partial response (PR) was seen in 10% patients (13/125), and three patients had disease progression on treatment. Of the 13 patients who were not evaluated, 5 patients died during treatment period, all deaths were due to treatment-related toxicities, 8 patients were lost to follow up during therapy.

There were 19 deaths, of which 10 were late deaths (deaths after completion of treatment) and 9 were early deaths (death while on treatment). Seven deaths were related to progressive disease, 8 were related to toxicities, and 4 were due to unrelated causes. Forty-two patients experienced progressive disease or relapse; salvage therapy details were available on 24 patients (Salvage chemotherapy alone-19, autologous stem cell transplant-2, best supportive care alone-2 and radiation with palliative intent-1).

Forty percent (55/125) patients remain on follow up till the time of analysis (December 2013). With a median follow up of 28 months (2-100 months), the estimated 5-year OS and PFS were 60% and 58%, respectively. On univariate and multivariate analysis IPS (\>4), age (\>45 years), and end of therapy response (failure to achieve complete response) adversely affected the OS, whereas only IPS \>4 and end of therapy response showed negative impact on the PFS, Figures [1](#F1){ref-type="fig"}--[4](#F4){ref-type="fig"}. Disease bulk and baseline albumin levels did not have any impact on OS or PFS.

![Impact of international prognostic score on overall survival IPS \>4 was associated with inferior overall survival (*P* = 0.01) cum Survival - Cumulative survival](JPGM-61-88-g001){#F1}

![Effect of end of treatment response on overall survival failure to achieve CR after chemotherapy adversely influenced overall survival (*P* \< 0.001) cum survival - cumulative survival ETIRESPONSE - End of treatment response](JPGM-61-88-g002){#F2}

![Influence of international prognostic score on progression-free survival High IPS (\>4) was associated with shorter progression-free survival (*P* = 0.006) cum survival - cumulative survival ETIRESPONSE - end of treatment response](JPGM-61-88-g003){#F3}

![Effect of end of treatment response on progression-free survival failure to achieve CR was associated with shorter progression-free survival (*P* \< 0.001) cum survival - cumulative survival](JPGM-61-88-g004){#F4}

Discussion {#sec1-4}
==========

This single-center study attempts to provide a perspective on outcomes of adult advanced HL treated with ABVD regimen. Among a total of 687 cases of HL seen in our institute from January 2004 to December 2007, advanced stage HL represented 24% of the total cases. This is in contrast to studies reported by Chandi *et al*.\[[@ref8]\] and Vashisht *et al*.\[[@ref11]\] where advanced stage disease represented 67% and 53% of the total cases, respectively. The median age at presentation was 32 years, with a male preponderance which is similar to other studies from India.\[[@ref8][@ref12][@ref13]\] Our study, similar to other Indian studies have reported high male preponderance (77%). The Surveillance Epidemiology and End Results (SEER) data reports an overall high incidence in males, but more females are affected in the 20-34 year age group.\[[@ref14]\] The reason for this gender distribution in India is not known, and is probably due to higher incidence of the mixed cellularity histological type and referral bias. Peripheral adenopathy was present in 92% cases at baseline, most common site being cervical nodes, similar to study reported by Chandi *et al*.\[[@ref8]\] and Ultman *et al*.\[[@ref15]\] Almost 3/4th of patients had B symptoms as compared to 25% in the other studies from developed world. This may indicate a higher disease burden at diagnosis. Bulky disease was seen in 42% of the patients in the present study which is lesser as compared to the study conducted in advanced stage HL by Diehl *et al*. (58-68%).\[[@ref16]\] The most common histologic subtype was mixed cellularity in our patients, constituting 57% of our cases. Other Indian studies have also reported higher frequency of mixed cellularity subtype in 55-70% of cases.\[[@ref8][@ref11][@ref12][@ref13][@ref17]\] A significant proportion of patients with HL in India are misdiagnosed as tuberculosis based on clinical features and fine needle aspiration cytology and are treated with antitubercular therapy for a long period before the histological diagnosis is made. This is evident in our study; 16% of patients had received antitubercular therapy prior to being diagnosed as HL.

The CR rates with ABVD regimen reported in the literature range from 68% to 92%, the largest of which is the U.S intergroup trial wherein CR rate was 76% and progressive disease was seen in 2.1% patients.\[[@ref18]\] In our study, the results were comparable with a CR in 76% of patients and disease progression seen in 2.4% patients. The reported 5-year PFS ranges from 61% to 80% and 5-year OS ranges from 73% to 90% in the various trials.\[[@ref18][@ref19][@ref20][@ref21]\] In our study the estimated 5-year PFS and OS were 58% and 60%, respectively. OS in Hodgkin\'s lymphoma is influenced by the subsequent salvage regimen used, the inferior OS in our study could be explained by the fact that only two patients underwent autologous stem cell transplant. On multivariate analysis, we found that OS was affected by age, IPS and response to therapy, while PFS was affected by IPS and response to therapy.

ABVD is widely accepted as a standard treatment option for advanced stage Hodgkin\'s lymphoma, and this study shows that comparable results can be reproduced in our patients with acceptable tolerance. However, as the long-term data from one study revealed a failure-free survival of 47% and OS of 59% at 14.1 years of follow up, it is being realized that ABVD is a good regimen, but there is a need to improve on the results.\[[@ref22]\] Two options have been explored to improve the OS, intensifying the therapy upfront with a regimen like escalated BEACOPP or improving the salvage therapy.\[[@ref23]\] The tolerance to such an intensive regimen in a resource constraint setting remains to be seen.

The strength of this study lies in the fact that this is the largest data from India on advanced stage HL treated with ABVD regimen. However, this is a retrospective analysis with its inherent flaws of missing data, lack of a uniform methodology for response assessment, recording toxicity and lack of follow up in more than half of patients.
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